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Abstract 

Aim: Since post-ERCP pancreatitis (PEP) is considered the most common complication of ERCP, it has been the focus of research to explore its prevention. 
Identifying patients with high-risk factors for PEP is one of the most important aspects for PEP prevention. Patients with high-risk factors should be carefully 
evaluated and alternative treatment and diagnostic techniques may be preferred instead of ERCP. 

Our aim in this study is to determine the risk factors in patients who develop pancreatitis after endoscopic retrograde cholangiopancreatography procedure 
and to determine an early and appropriate diagnosis and treatment approach in these patients. 

Material and Method: 1100 ERCPs performed by a single operator were included in this study. Post-ERCP pancreatitis (PEP) developed in 222 patients after 
the procedure. ERCP indications, age, gender, clinical findings, comorbidities and imaging frequencies of the patients who developed PEP were recorded before 
and after the procedure. 

Result: 20.1% of the patient who underwent ERCP developed PEP. It was found that comorbidity and stent placement increased the development of PEP in 
patients who underwent ERCP. It was found that performing ERCP with the pre-incision method reduces the rate of PEP development. It was found that ERCP 
indications had no effect on the development of PEP. It was found that the rate of hospitalization in the intensive care unit increased in patients who developed 
PEP. It was found that the rate of PEP development decreased as operator experience increased. 

Discussion: The risk of PEP is multifactorial, and the effects of some risk factors can be minimized or completely eliminated. Different patient-related risk 
factors can help predict PEP. 
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Introduction 

The most common complication of endoscopic retrograde 
cholangiopancreatography (ERCP) is pancreatitis [1-3]. New 
onset and progressive abdominal pain or typical symptoms of 
pancreatitis, at least 3-fold elevated amylase value starting 
after the procedure and lasting longer than 24 hours, hospital 
stay longer than one day were considered as post-ERCP 
pancreatitis (PEP) [3]. 

The frequency of PEP has been reported as 1-40% in various 
studies [3]. Predicting possible complications and their course is 
important to reduce risk and mortality [3]. Various risk factors 
have been identified for the development of complications, 
especially PEP [3]. The relationship between PEP and 
female gender, young age, previous PEP history, presence of 
recurrent pancreatitis attacks, sphincter of Oddi dysfunction, 
percutaneous biliary intervention and difficult cannulation has 
been proven in various studies [2, 4]. 

Discussions on risk factors for PEP are still ongoing. Further 
studies are needed to clarify the early and definitive diagnosis, 
risk and severity classification, as well as the treatment of 
pancreatitis after ERCP [3]. 

The aim of this study is to determine the risk factors in patients 
who develop PEP in ERCPs performed in our clinic and to share 
our experiences. 


Material and Methods 

In this study, 1110 ERCP data performed in Sanliurfa Mehmet 
Akif Inan Training and Research Hospital General Surgery 
ERCP Unit between May 2019 and December 2021 were 
analyzed retrospectively. Ethics committee approval for the 
study was obtained from Harran University Clinical Research 
Ethics Committee (13.12.2021-22/13.00). All selected ERCP 
experiences were interventions by a single general surgeon. 
PEP developed in 222 patients after ERCP. ERCP indications, 
age, gender, clinical findings and comorbidities of patients who 
developed PEP were examined. Patients under 18 years of age 
were excluded from the study. 

Patients who were followed up and treated with the diagnosis 
of pancreatitis were evaluated with clinical, laboratory and 
imaging methods (CECT). The revised Atlanta Classification 
was used for staging of severity in acute pancreatitis [5]. 
Statistical Analysis 

Data were evaluated using the IBM SPSS Statistics 20.0 
package software (IBM, New York, USA). Data were given 
as number of units (n), percentage (%) and mean+standard 
deviation. Statistical analyzes were performed using unpaired 
t-test and chi-square test depending on the appropriate 
variable. A p -value <0.05 was considered significant. 


Results 

Of the 1100 patients who underwent ERCP, 222 (20.1%) 
developed clinically and laboratory proven PEP. Comorbidity 
was found to increase PEP development of PEP in patients 
who underwent ERCP (x2=3.93; p=0.047). Stent insertion in 
patients who underwent ERCP was found to increase the 
rate of PEP development (x2=9.1; p=0.002). It was found that 
stent insertion in ERCP did not affect the development of PEP 
according to comorbidity status (x2=1.03; p=0.25). It was found 


Table 1. Demographic and clinical characteristics of ERCP 
patients 


PEP (+) PEP - 


x2/p value 
(n=222) — (n=878) P 
Age 60.2+19.0 57.3+13.6 p=0.063* 
Comorbidity + 98 (8.9%) 324 (29.5%) 
x2=3.93; p=0.047 
ERCP Comorbidity - 124 (9.3%) 554 (50.4%) 
Fist Time 201 (18.3%) 820 (74.5%) 
x2=2.16; p=0.14 
Second and above 21 (1.9%) 58 (5.3%) 
Men 76 (6.9%) 394 (35.8%) 
Gender x2=0.52; p=0.001 
Women 146 (13.3%) 486 (44.2%) 
With stent 35 (3.2%) 78 (7.1%) 
x2=9.1; p=0.002 
Without stent 187 (17.0%) 800 (72.7%) 
Stent ae eoaional 69 (6.3%) 312 (28.4%) 
Isease 
x2=1.03; p=0.25 
Without additional 154 (13.79) 568 (51.6%) 
disease 
Yes 3 (0.3%) 84 (7.6%) 
Pre-incision x2=18.28; p<0.0001 
No 221 (20.1%) 792 (72.0%) 
Choleok stone 200 (18.2%) 775 (70.5%) 
Malign blockage 10 (0.9%) 37 (3.4%) 
ERCP 4 - si 
inaicsean SOD 5 (0.5%) 29 (2.6%) x2=1.07; p=0.90 
Stenosis 5 (0.5%) 22 (2.0%) 
Liver cyst rupture 2 (0.2%) 15 (1.4%) 
: Yes 19 (1.7%) 23 (2.1%) 
Ingen x2=17.02; p<0.0001 
cate No 203 (18.5%) 855 (77.7%) 


* unpaired t test; SOD: Sphincter of Oddi dysfunction 


that performing ERCP with the pre-incision method decreased 
the probability of developing PEP (x2=18.28; p<0.0001). ERCP 
indications were found to have no effect on the development 
of PEP (x2=1.07; p=0.90). Patients who developed PEP had a 
high rate of hospitalization in the intensive care unit (x2=17.02; 
p<0.0001) (Table 1). In this series, the incidence of PEP was 172 
in the first 800 patients and 50 in the last 300 patients. 

Of the 1110 patients in whom we performed ERCP, 422 had 
additional disease [(Hypertension (n=147), diabetes mellitus 
(n=121), coronary artery disease (n=40), Congestive heart 
failure (n=24), Hyperlipidemia (n=11), Cerebro Vascular Disease 
(n=13), Hypothyroidism (n=8), Chronic renal failure (n=9), 
Hydatid Cyst (n=4), GIS Malignancy (n=2), Inflammatory Bowel 
Disease (n=2) and Others (n=41)]. PEP developed in 98 patients 
with additional disease. 


Discussion 

In this study, it was found that gender, comorbidity, stenting 
and pre-incision increased PEP in patients who underwent 
ERCP (Table 1). In addition, it was found that patients who 
developed PEP had a higher need for intensive care compared 
to those who did not. The important aspect of this study is that 
all 1100 ERCP procedures were performed by a single general 
surgeon. In this way, personal differences were eliminated. It 
was observed that the PEP development rate decreased as the 
operator’s experience increased. 

PEP is the most common complication in the ERCP procedure 
and may be risky in patients with high risk factors [6]. 
The pathophysiology of PEP is still controversial. It has a 
multifactorial pathophysiology. However, evaluation of patient- 
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related risk factors, pharmacological measures, and technical 
procedures applied to the patient may contribute to the 
prevention of PEP [7]. Identifying patients with high risk factors 
for PEP is one of the most important aspects for the prevention 
of PEP [7]. Patients with high risk factors should be carefully 
evaluated and alternative treatment and diagnostic techniques 
may be preferred instead of ERCP [7]. 

Most of the studies in the literature have shown that young 
age, female gender, absence of chronic pancreatitis, suspected 
Sphincter of Oddi dysfunction (SOD), recurrent pancreatitis and 
previous PEP history play a very important role in creating a high 
risk for PEP [3, 7, 8]. The most common limit accepted in studies 
investigating the relationship between age and PEP occurrence 
is 60 years, and 70 years is ranked2nd in the literature [3, 9, 
10]. In this study, the mean age of the patients who developed 
PEP was found to be 60.2+19.0 years. In a retrospective cohort 
study by Katsinelos et al. involving a total of 2,715 patients, 
it was revealed that the history of acute pancreatitis was the 
only important risk factor, and the role of age and gender in 
the development of the disease was denied [11]. Based on 7 
prospective, multicenter studies, SOD, female gender, younger 
age, and previous history of pancreatitis are risk factors for 
PEP [3]. 

The incidence of PEP has been reported to be 2.1-24.4% 
due to heterogeneous patient populations, different levels of 
endoscopic expertise, and procedure differences. In this study, 
the frequency of PEP was found to be 20.1%. This rate is in 
line with previously reported studies. Operator experience 
is also important in PEP. The lack of appropriate training or 
experience of endoscopists has also been associated with the 
development of PEP. A multicenter study (1191 patients) by Lee 
et al. showed that less experienced endoscopists (<200 ERCPs) 
are an independent risk factor for PEP [12]. In this study, it was 
observed that the rate of PEP development in patient series 
decreased as experience increased. It is thought that this 
finding should be taken into account in ERCP applications. 
Prophylactic pancreatic stent placement has been reported 
to be effective in preventing PEP [13]. Our findings support 
these studies. In this study, it was found that the rate of PEP 
decreased significantly in patients with stent placement. 

In this study, it was found that PEP development was less in 
patients who underwent the Pre-incision method. Pancreatic 
stent placement and endoscopic nasobiliary drainage from 
procedural techniques have been reported to be beneficial in the 
prevention of PEP [7]. These results underline the importance of 
appropriate interventional method. 

It has been reported that the method to be preferred in 
patients with high risk factors according to the ERCP indication 
is effective in preventing PEP [14, 15]. Therefore, identifying 
patient-related risk factors is one of the most important 
aspects of prevention from PEP. However, in our study, it was 
found that there was no significant difference between the 
ERCP indication and the development of PEP. 

The limitation of this study is that comorbidity rates were not 
determined in patients who did not develop PEP. 

Conclusion 

Early diagnosis and severity stratification of pancreatitis 
after ERCP greatly influence the outcome of the patient. 


Discussions on risk factors for PEP are still ongoing. Further 
studies are needed to clarify the early and definitive diagnosis, 
risk and severity classification, as well as the management of 
pancreatitis after ERCP. 
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